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doi:10.1016/j.pedneo.2011.11.004Background: To classify and evaluate the clinical spectrum of congenital webs in the gastroin-
testinal (GI) tract, including clinical courses and related factors.
Methods: A retrospective chart review was performed on 37 patients with congenital GI webs
at a pediatric care teaching hospital in north Taiwan. All of the related parameters were
collected and analyzed.
Results: Twelve patients had gastric webs, 22 had duodenal webs, and three had jejunal webs.
The mean time to diagnosis was 1576 days for gastric webs, 116 days for duodenal and 230 days
for jejunal webs. There was a statistically significant difference between the gastric and
duodenal groups (pZ 0.001). The major symptom was vomiting (78%). Patients with duodenal
webs had a high association with congenital anomalies (50%). The major anomalies included
cardiac (27%) and GI anomalies (18%). Endoscopy was performed in 10 gastric cases, and all
of them were noted to have positive findings, including a fixed nonfolded stenotic ring
following a second gastric chamber and a real pylorus. All of the patients received surgery
except for three with gastric webs, and no mortality was noted. The mean postoperative days
of tolerated feeding was 6 for those with gastric webs, 10 for those with duodenal and 11 for
those with jejunal webs.
Conclusion: The clinical course of gastrointestinal webs may be chronic or obscure. A delay
from onset of symptoms to treatment may exist, especially in gastric webs. We suggest that
prompt endoscopic confirmation and surgical intervention for these lesions, when suspected, Zhongshan North Road, Zhongshan District, Taipei City 10449, Taiwan.
h.org.tw (H.-C. Lee).
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Male
Female
Prematurity
Congential anomalies
Prenatal insults
Time to diagnosis*
<30 days
1e12 months
>12 months
Mean (days)
Image (positive finding/performed
Ultrasonography
Plain abdomen
Contrast radiography
Gastroscopy
Time to diagnosis: the time interval
* p Z 0.001.due to clinical and radiologic abnormalities, will decrease the morbidity of unexplained recur-
rent symptoms or signs of GI obstruction in these patients.
Copyright ª 2012, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Congenital web of the gastrointestinal (GI) tract is a rare
anomaly causing GI obstruction in children and infants. It
may develop at any site of the GI tract, but is most
commonly found in the stomach and small intestine.1
Gastric membrane is a rare cause of gastric outlet
obstruction. Its symptoms can be seen in any age group,
depending on the degree of obstruction caused.2 Nissan
et al3 suggested that late-onset primary gastric outlet
obstruction seems to be a different disease entity. In their
series, patients developed symptoms, such as abdominal
pain, recurrent nonbilious vomiting, and growth retardation
after a variable period (range from 3 months to 17 years) of
normal growth and food intake.3
A congenital web in the intestine is a type of intestinal
atresia, and includes duodenal, jejunal and ileal webs.1 The
most common site of intestinal webs is the second portion of
the duodenum.4e7 Feng et al8 noted that the incidence of
gastric outlet obstruction, excluding infantile hypertrophic
pyloric stenosis, was only one in 100,000 live births. The inci-
dence of duodenal atresia has been reported to be about one
in 5000 live births.9 Burjonrappa et al10 reported a series of 14
cases of jejuno-ileal webs in 131 cases of intestinal atresia
(11%). However, the incidence of this entity is unknown. The
aim of this study was to evaluate the clinical spectrum of
congenital gastrointestinal web in pediatric patients.
2. Patients and Methods
A retrospective chart review was performed on cases with
congenital gastrointestinal web or diaphragm diagnosed atositive-finding images in patien
Gastric n Z 12
9 (75%)
3
1
1
1
2 (17)
3 (25)
7 (58)
1576  1893*
)
2/8 (25%)
1/8 (13%)
8/9 (89%)
10/10 (100%)
between birth and diagnosis.Mackay Memorial Hospital from February 1990 to May 2010.
Data including clinical presentations, time to diagnosis
(means the time interval between birth and diagnosis),
examination, associated congenital anomalies, prenatal
insults, operative method and outcome were collected and
analyzed. This study was approved by our institutional
review board (10MMH-I-S-094). The Chi-square and Student
t tests were used to compare category and continuous
results, respectively, between groups with different web
locations. A p value of <0.05 was considered significant.
3. Results
3.1. Demography
Thirty-seven patients were enrolled in this study, including
12 with gastric (32%), 22 with duodenal (60%) and three
with jejunal webs (8%). The ratio of male gender was 75% in
gastric, 59% in duodenal and 67% in jejunal webs. There was
no significant difference statistically (Table 1). Prematurity
was noted in five patients (14%), with a gestational age
ranging from 33 to 36 weeks, and in these patients, one
gastric, three duodenal and one jejunal webs were noted.
With regards to the sites of the duodenal webs, one (5%)
was located in the first, 15 (68%) in the second and six (27%)
in the third portion of the duodenum. Eight patients had
maternal polyhydramnios, including one with a gastric web,
six with duodenal webs and one with a jejunal web. Of the
six patients with duodenal webs, four were found to be
small for gestational age at birth. A variety of associated
congenital anomalies were noted, with cardiac and
gastrointestinal abnormalities most frequently documentedts with gastrointestinal webs.
Duodenal n Z 22 Jejunal n Z 3
13 (59%) 2 (67%)
9 1
3 1
12 1
5 1
15 (68) 2 (67)
5 (23) d
2 (9) 1 (33)
116  225* 230  384
12/13 (92%) 1/3 (33%)
18/20 (90%) 2/3 (67%)
13/13 (100%) 3/3 (100%)
0 0
Table 2 Congenital anomalies associated with gastroin-
testinal webs.
Stomach No. (%)
of cases
ASD 1 (8)
Duodenum
Cardiac 7 (31)
ASD 4 (18)
VSD 2 (9)
ECD 1 (4)
Gastrointestinal tract 6 (26)
Annular pancreas 2 (9)
T-E fistula and
esophageal stenosis
2 (9)
Duodenal atresia 1 (4)
Jejunojejunal intussusception
and jejunal polyp
1 (4)
Renal 2 (9)
Down syndrome 2 (9)
VACTERL 1 (4)
Jejunum
Ectopic pancreas 1 (33)
ASDZ atrial septal defect; ECDZ endocardial cushion defects;
IHPSZ idiopathic hypertrophic pyloric stenosis; T-EZ tracheo-
esophageal; VACTERL Z association of vertebral anomalies,
anal atresia, cardiovascular defects, tracheoesophageal fistula,
esophageal atresia, renal defects and limb defects;
VSD Z ventricular septal defect.
14 H.-H. Lin et al(Table 2). These associated anomalies were found in one
(8%) of the 12 patients with gastric webs, 12 (55%) of the 22
patients with duodenal webs, and one (33%) of the patients
with jejunal webs. The mean time to diagnosis was 1576
days (range from 2 to 5411 days) for those with gastric, 116
days (range from 1 to 773 days) for those with duodenal and
231 days (range from 5 to 675 days) for those with jejunal
webs. There was a statistically significant difference
between the gastric and duodenal groups (p Z 0.001). Ten
gastric, seven duodenal and one jejunal cases were diag-
nosed after 1 month of age (Table 1).Table 3 Clinical presentations, treatments, and outcomes in p
Gastric
Clinical presentations
Vomiting/regurgitation 10 (83)
Abdominal distention 4 (33)
Failure to thrive 3 (25)
Tarry stool 3 (25)
Abdominal pain 3 (25)
Volume depletion 1 (8)
Body weight loss 1 (8)
Poor feeding d
Poor body weight gain d
Positive finding of prenatal ultrasonography 1 (8)
Surgery 9
Mortality 03.2. Clinical manifestations
Table 3 shows the clinical presentations. The major
symptom was vomiting, found in 83% of the gastric group,
74% of the duodenal group and in all three cases in the
jejunal group. Eight patients had bilious vomitus (5 in the
duodenal group and all 3of the jejunal cases). In the five
patients with bilious vomitus in the duodenal group, the
webs were found in the third portion of the duodenum. Six
patients had failure to thrive, including three (25%) with
gastric and three (14%) with duodenal webs. All of them had
weight less than the third percentile for age on their first
visit to our clinical department. There was no abnormal
finding noted in their height measurements and head
circumference.
3.3. Images
Evidence of duodenal obstruction may be observed by
prenatal ultrasonography as shown in our series (1 of the
cases with gastric webs and 5 of the cases with duodenal
webs). Table 1 also shows the image studies used in this
series. Ultrasonography was performed in eight gastric
cases, and 25% of them were noted to have positive findings
including marked dilatation of the stomach or gastric stasis.
Thirteen duodenal cases underwent ultrasonography, and
92% of them had positive findings including marked gastric
or duodenal dilatation with stasis. All jejunal cases
received ultrasonography and had positive findings
including marked distention of the stomach, duodenum or
jejunum. Plain abdominal radiography was performed in
eight gastric, 20 duodenal and all three jejunal cases, and
13%, 90% and 67% of these cases, respectively, were noted
to have positive findings of partial upper GI obstruction,
meaning a distended stomach or double-bubble and an
absence of or less bowel gas in the distal bowel. However,
there was no statistically significant difference in positive
finding rate between sonogram and plain abdominal radi-
ography in any of these three groups. Contrast-enhanced
radiography was performed in nine gastric, 13 duodenal
and all jejunal cases, and all of them except one gastric
case showed positive findings such as a radiolucent lineatients with gastrointestinal webs.
n Z 12 Duodenal n Z 22 Jejunal n Z 3
16 (74) 3 (100)
9 (41) 1 (33)
3 (14) d
2 (9) d
d d
3 (14) 1 (33)
1 (5) d
2 (9) d
2 (9) 1 (33)
5 (23) d
22 3
0 0
Congenital gastrointestinal web 15perpendicular to the long axis of the antrum (4 cases) and
double duodenal bubble appearance (4 cases) in gastric
cases, windsock appearance (1 case), the characteristic
double-bubble (3 cases) or narrowing of the duodenum with
proximal dilatation (8 cases) in duodenal cases, and dilated
duodenum, upper jejunum (2 cases) or blind end of
jejunum with an absence of or less bowel gas in the distal
bowel (1 case) in jejunal cases. Endoscopy was performed
in 10 gastric cases, and all of them were noted to have
positive findings including a fixed nonfolded stenotic ring
following a second gastric chamber and a real pylorus
(Figures 1 and 2).
3.4. Outcomes
All patients except three gastric cases were confirmed as
congenital gastrointestinal web by surgery. Web excision
with pyloroplasty was performed in a majority of the gastric
web cases (6/9, 67%), and duodenoduodenostomy was done
in a majority of the duodenal web cases (9/22, 41%). The
patients tolerated feeding on postoperative day 11  6 in
the gastric web group, 8  4 in duodenal web and 9  2 in
jejunal web. There were no statistically significant differ-
ences of surgical outcomes such as feeding tolerance, and
morbidity such as gastrointestinal adhesion between the
different surgical procedures in each group. In the six
patients with failure to thrive, four patients (1 with gastric
and 3 with duodenal webs) regained their weight to greater
than the third percentile for age in a mean of 11 months
after surgery (13 months in the case with gastric web, and
ranged from 8 to 14 months in cases with duodenal webs).
The other two cases with failure to thrive in gastric webs
did not receive surgery and were lost to follow-up. There
was no mortality in this series.
4. Discussion
The characteristics of a GI web may take the form of
complete obstruction owing to an intact membrane or
partial obstruction owing to a fenestrated membrane.1 In
these cases, a congenital web of the intestine is a subtype
of intestinal atresia, usually classified as type I, a mucosalFigure 1 Panendoscopy of an 8-month-old male patient clinicall
web was suspected according to the findings of a stenotic ring (Figu
orifice (Figure 1A, black arrow), a third gastric chamber (Figure 1B,
long arrow). The diagnosis was confirmed by surgery.web or diaphragm with normal muscular walls.1 In
a duodenal web, as shown in our study (68%), the most
common site of occurrence is the second portion of the
duodenum.4 The presenting symptoms for patients with any
form of GI web are consistent with bowel obstruction or
partial obstruction, including vomiting (or typical presen-
tation with bilious vomiting in an obstruction distal to the
opening of the ampulla of Vater), abdominal distension,
and failure to pass meconium in instances of lower
obstruction.1,11 In our study, the major two symptoms were
vomiting and abdominal distention, similar to those re-
ported previously. Other symptoms were found in our
patients, such as failure to thrive, volume depletion or poor
body weight gain, representing a chronic condition. These
symptoms were compatible with the characteristics of
partial obstruction. It is well recognized that more than 50%
of cases of congenital intestinal atresia are associated with
other congenital anomalies. These include cardiac, renal,
pancreatic and gastrointestinal anomalies.10e13 Our study
had relatively lower association rates of 8% in gastric, 50%
in duodenal and 33% in jejunal cases. This difference may
be due to the small case number in this study.
It is difficult to make a diagnosis preoperatively in cases
with partial obstruction. For duodenal webs, diagnosis may
be achieved in most instances of complete obstruction by
plain abdominal radiography showing the characteristic
double-bubble representing the distended stomach and
proximal duodenum, but no gas distal to this.1 In jejunoileal
webs, diagnosis may be confirmed by plain abdominal
radiography showing typical presentations, such as multiple
dilated loops of the intestine with air fluid levels, or dilated
duodenum, upper jejunum or blind end of the jejunum with
an absence of or less bowel gas in the distal bowel.1
Ultrasonography or contrast studies may be helpful in
a differential diagnosis of these from other problems, such
as malrotation, when there is gas distal to the dilated
proximal duodenum.1 Sharam et al14 reported that the
typical picture of gastric webs noted in contrast media
radiological studies includes a radiolucent line perpendic-
ular to the long axis of the antrum and a double duodenal
bubble appearance. The typical picture of duodenal webs
includes typical windsock, double-bubble sign or narrowing
of the duodenum with proximal dilatation.12 Bell et al15y presented with frequent regurgitation after birth. Prepyloric
re 1A, white arrow), no obvious gastric folds when entering the
short arrow), and pylorus after entering the orifice (Figure 1B,
Figure 2 Panendoscopy of the same patient shown in Figure 1. We suggest that gastric web must be considered if there is nearly
no configuration change of the orifice found at different times (black arrow).
16 H.-H. Lin et alreported contrast media radiographic studies could diag-
nose up to 90% of the webs. However, there are limitations
to these examinations. Nissan et al14 reported that the
identification of the membrane could be made only if the X-
ray beam was parallel to the surface of the membrane and
the stomach was distended with barium sulfate. In our
series, contrast-enhanced radiographic studies had
a similar or even better predictive value than those in
previous reports, with 89% in gastric and 100% in duodenal
and jejunal webs. Plain abdominal radiography and ultra-
sonography only had good predictive values for duodenal
webs (Table 1). However, there may have been some bias
that we could not evaluate due to the small case number.
According to this reason and the entity of the disease, we
cannot exclude the possibility of diagnosis even if there
were negative findings in the image studies.
Benjamin et al16 reported that the characteristic finding
of endoscopy in gastric web as the portion distal to the web
produces a third chamber simulating a second duodenal
bulb. Maldonado reported two diagnostic clues of gastric
web in endoscopy, including a stenotic ring and smooth
mucosa without folding surrounding the web.17 In our
experience with endoscopy, no peristaltic change in the
prepyloric nonfolding surrounded ring was an another
important characteristic finding. Using the above criteria,
we diagnosed 10 (83%) patients with gastric webs endo-
scopically. Seven of these 10 cases were proved by surgery
and pathology. The remaining three patients were lost to
follow-up. We suggest that endoscopy is an excellent tool
to diagnose gastric web, with perfect predictive rate
(100%), although there may have been some bias due to our
small case number.
In a literature review, the most common surgical
procedure used for treating intestinal atresia was duode-
noduodenostomy, and the major cause of mortality was
complications from cardiac anomalies.10e13,15 Ruangtrakool
et al18 compared different surgical techniques and reported
no difference in postoperative feeding between duodeno-
duodenostomy and web excision with duodenoplasty.
Escobar et al12 also reported that duodenal atresia was
rarely associated with early complications (except for
missed anomalies), but late complications were reported to
occur in 12% to 15% of patients, with an associated 6% late
mortality rate. In our study, duodenoduodenostomy was the
most common surgical procedure performed for duodenal
webs, and there were no statistically significant differencesin postoperative feeding tolerance between other surgical
procedures, as mentioned above. There was no mortality in
this series, and no adhesion ileus was found in a 20-year
follow-up. This surprising result was also found for gastric
and jejunal webs. We think the perfect outcome in our
series is derived from the relative lower severity of disease
entity. Otherwise, bias from the small case number may
have had a significant influence.
Nazir et al19 reported late-onset primary gastric outlet
obstruction with a wide age range (3 months to 17 years) at
presentation. In our study, 83% of gastric (range from 215
days to 5411 days), 32% of duodenal (range from 42 days to
773 days) and 33% of jejunal (675 days) cases were diag-
nosed after 1 month of age. In addition, the symptoms of
congenital GI webs were nonspecific and imaging studies
had lower specificity in gastric and jejunal webs. We
therefore suggest that clinicians should be aware that
congenital GI webs are a possible cause of GI obstruction in
older infants or children.
In conclusion, the major clinical presentations of
congenital GI web are nonspecific and include vomiting and
abdominal distention. The clinical course may be chronic or
obscure, and a delay from onset of symptoms to treatment
may exist for a long period of months to years. Contrast-
enhanced radiographic studies haveabetter predictive value
than ultrasonography, and plain abdominal radiography and
endoscopic examination only showabenefit for gastricwebs.
We suggest that prompt endoscopic confirmation and
surgical intervention for these lesions, when suspected by
clinical and radiologic abnormalities, will decrease the
morbidity of unexplained recurrent symptoms or signs of GI
obstruction in these patients. The diagnosis of this disease
entitymust alwaysbekept inmind, especially in older infants
or children with symptoms or signs of GI obstruction.References
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